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NOMENCLATURE 


ALFA 

Model  angle  of  attack  relative  to 
line,  deg 

the  aircraft  water 

ALFI 

Support  system  angle  of  attack  relative  to  the 
wind  tunnel  centerline,  deg 

BETA 

Model  angle  of  sideslip 

BL 

Aircraft  model  buttline,  in. 

CLL 

Store  rolling-moment  coefficient, 

rolling  moment/QSd 

CN 

Store  normal-force  coefficient,  normal  force/QS 

CLM 

Store  pitching-moment  coefficient 
moment/QSd 

, pitching 

CLN 

Store  yawing -moment  coefficient, 

yawing  moment/QSd 

CONF 

Store  loading  configuration  (Fig. 

5) 

CY 

Store  side-force  coefficient,  side  force/QS 

d 

Store  reference  length  (Table  2) , 

ft 

FS 

Aircraft  model  fuselage  station, 

in . 

MACH,  M 

Free-stream  Mach  number 

MER 

Multiple  ejection  rack 

MSER 

Multiple  store  ejection  rack 

P 

Free-stream  static  pressure,  psfa 

PART 

Part  number 

PHII 

Support  system  roll  angle,  deg 

PT 

Free-stream  total  pressure,  psfa 

Q 

Free-stream  dynamic  pressure,  psf 

R 

Reynolds  number,  per  ft 

S 

2 

Store  reference  area  (Table  2),  ft 

TER 

Triple  ejection  rack 

2 


TEST 

Test  Number 

TP 

Test  point 

TRL 

Triple  rail  launcher 

TT 

Free-stream  total  temperature,  °F 

WL 

Aircraft  model  waterline,  in. 

XCP 

Store  center  of  pressure,  Cm/CN' 
lengths 

store 

reference 

XMR 

Distance  from  store  nose  to  the  moment 
point  (Table  2) , in. 

reference 

ZMR 

Distance  from  store  centerline  to 
moment  reference  point  (Table  2) , 

the 

in. 

rolling 

COEFFICIENT  SIGN  CONVENTIONS,  AS  SEEN  BY  PILOT 

CN  Positive  up 

CY  Positive  along  right  wing 

CLM  Positive  nose  up 

CLN  Positive  nose  right 

CLL  Positive  right  wing  down 

Note:  See  Table  2 for  reference  dimensions  and  moment 

reference  points. 
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1.0  INTRODUCTION 

A wind  tunnel  test  was  conducted  to  measure  loads  on 
stores  mounted  in  the  carriage  position  on  a 0.05-scale  model 
of  the  A-10  aircraft.  The  A-10  model  was  wind  tunnel  tested 
without  installation  of  the  Pave  Penny  pod  and  pylon.  Six  of 
the  11  A-10  pylons  were  equipped  with  internal  strain-gage 
balances,  each  of  which  measured  five- component  force  and 
moment  data.  Thirty-six  configurations  consisting  of  15  dif- 
ferent store  models  and  four  different  loading  racks  mounted 
in  various  combinations  on  all  11  pylons  were  tested.  Each 
configuration  was  tested  at  Mach  numbers  0.3,  0.5,  0.65,  and 
0.75  at  sideslip  angles  from  -18  to  18  deg  for  constant  angles 
of  attack  of  0 , 5,  10,  15,  and  20  deg.  One  symmetrical . con- 
figuration (Configuration  30)  was  chosen  to  check  for  Reynolds 
number  and  aerodynamic  hysteresis  effects. 

The  work  reported  herein  was  conducted  at  the  Arnold 
Engineering  Development  Center  (AEDC) , Air  Force  Systems 
Command  (AFSC)  at  the  request  of  the  Air  Force  Armament 
Laboratory  (AFATL/DLJCE) , Eglin  Air  Force  Base,  Florida, 
under  Program  Element  65807F.  The  AFATL  project  monitor  was 
Dr.  Larry  Lijewski.  The  test  results  were  obtained  by  ARO, 
Inc.,  AEDC  Division  (a  Sverdrup  Corporation  Company), 
contract  operator  of  AEDC,  AFSC,  Arnold  Air  Force  Station, 
Tennessee.  The  test  was  conducted  from  May  26  through 
June  3,  1978,  under  ARO  Project  Number  P41C-22. 

The  final  data  have  been  transmitted  to  the  Air  Force 
Armament  Laboratory  (AFAT.L/DLJCA)  , Eglin  Air  Force  Base, 
Florida.  Requests  for  these  data  must  be  referred  to  the 
Air  Force  Armament  Laboratory  (AFATL/DLJCE) , Eglin  Air 
Force  Base,  Florida,  32542.  A copy  of  the  final  data  is  on 
file  on  microfilm  at  AEDC. 


2 . 0  APPARATUS 


2.1  TEST  FACILITY 

The  Aerodynamic  Wind  Tunnel  (4T)  is  a closed-loop, 
continuous  flow,  variable-density  tunnel  in  which  the  Mach 
number  can  be  varied  from  0.1  to  1.3  and  can  be  set  at 
discrete  Mach  numbers  of  1.6  and  2.0  by  placing  nozzle 
inserts  over  the  permanent  sonic  nozzle.  At  all  Mach 
numbers,  the  stagnation  pressure  can  be  varied  from  300  to 
3,700  psfa.  The  test  section  is  4 ft  square  and  12.5  ft 
long  with  perforated,  variable  porosity  (0.5-  to  10-percent 
open)  walls.  It  is  completely  enclosed  in  a plenum  chamber 
from  which  the  air  can  be  evacuated,  allowing  part  of  the 
tunnel  airflow  to  be  removed  through  the  perforated  walls  of 
the  test  section.  The  model  support  system  consists  of  a 
sector  and  sting  attachment  which  has  a pitch  angle  capa- 
bility of  -7.5  to  28  deg  with  respect  to  the  tunnel  center- 
line  and  a roll  capability  of  -180  to  180  deg  about  the 
sting  centerline.  A more  complete  description  of  the  tunnel 
may  be  found  in  the  Test  Facilities  Handbook. 

2.2  TEST  ARTICLES 

The  0.05-scale  A- 10  model  and  its  associated  hardware 
dimensions  and  details  are  presented  in  Figs.  1 through  3. 
The  A-10  model  has  adjustable  flaps,  ailerons,  speed  brakes, 
elevators,  and  rudders,  however,  during  this  test  all 
control  surfaces  were  set  to  zero  or  the  neutral  position. 
Pylons  1,  3,  5,  6,  8,  and  10  were  equipped  with  balances 
(Fig.  3) . The  balances  were  fixed  in  the  pylons  with  screws 
and  pins  and  remained  on  the  aircraft  during  the  entire 
test.  The  remaining  dummy  pylons  (2,  4,  7,  9,  and  11) 
were  also  affixed  to  the  aircraft  at  all  times.  The  0.05- 
in.  gap  (Fig.  3)  between  the  store  and  pylons  that  was 
present  on  the  metric  pylons  was  simulated  on  all  dummy 
stores  and  racks  with  0 . 05~in . -thick  spacers  at  the  attach- 
ment points.  Details  and  dimensions  of  the  external  stores 
and  racks  are  shown  in  Fig.  4.  Figure  5 provides  a key 
by  which  the  various  configurations  are  identified. 


1 ... 

Test  Facilities  Handbook  (Tenth  Edition) . "Propulsion 
Wind  Tunnel  Facility,  Vol.  4."  Arnold  Engineering  Develop- 
ment Center,  May  1974. 
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2.3  TEST  INSTRUMENTATION 

Test  instrumentation  consisted  of  five-component 
carriaqe  load  balances  within  pylons  1,  3,  5,  6,  8,  ana  i u 
and  an  angular  position  indicator  (API)  for  measuring  the 
model  attitude.  The  carriage  load  balances  are  an  integral 
part  of  the  pylons,  and  the  loading  racks  or  stores  moun 
directly  to  the  balance  such  that  the  balance  measures  the 
loads  transmitted  to  the  pylon  by  the  rack  or  store.  Be- 
cause of  space  constraints,  axial-force  links  could  not  be 
incorporated  into  the  carraige  load  balances  and  hence, 
axial-force  loads  of  the  various  store  configurations  could 
not  be  determined.  The  API  consists  of  a strain  gaged 
pendulum,  encased  in  oil  to  damp  out  unwanted  vibrations, 
that  delivers  an  output  proportional  to  model  attitude.  In 
this  case,  the  model  was  not  only  pitched  but  also  rolled 
and  hence,  the  API  was  calibrated  over  a range  from  -20  to 
20  deg  in  pitch  and  from  -180  to  180  deg  in  roll.  The 
balance  and  model  attitude  data  were  input  into  the  PWT 
digital  computer  for  online  data  reduction  and  display. 

3.0  TEST  DESCRIPTION 


3.1  TEST  CONDITIONS  AND  PROCEDURES 

Carriage  loads  force  and  moment  data  were  obtained 
using  the  pitch-pause  technique  to  incrementally  vary  the 
A- 10  model  angle  of  sideslip  while  holding  Mach  number, 
total  pressure,  and  angle  of  attack  constant.  The  angle-of- 
sideslip  range  was  -18  to  18  deg  at  Mach  number  0.3,  -15  to 
15  deg  at  Mach  number  0.5,  and  -12  to  12  deg  at  Mach  numbers 
0.65  and  0.75  while  holding  angle  of  attack  constant  at  0, 

5,  10,  15,  or  20  deg.  In  addition,  an  angle-of-attack  sweep 
from  0 to  20  deg  with  sideslip  angle  zero  was  made  at  each 
Mach  number.  The  combined  attitude  polars  were  run  auto- 
matically using  online  computer  facilities  which  set  the 
model  pitch  and  roll  angles  to  give  the  prescribed  values  at 
angle  of  attack  and  sideslip. 

Additional  data  were  taken  to  ascertain  the  effects  of 
Reynolds  number  and  aerodynamic  hysteresis.  Unit  Reynolds 
number  was  varied  fronigO.73  to  2.44  x 10  /ft  at  Mach  number 
0.3,  1.14gto  2.75  x 10  /ft  at  Mach  number  0.5,  and  1.51  to 
3.58  x 10  /ft  at  Mach  number  0.75.  Aerodynamic  hysteresis 
was  checked  by  varying  angle  of  attack  and  sideslip  through 
a complete  positive  and  negative  sweep  cycle.  A summary  of 
the  nominal  test  conditions  set  during  the  test  is  shown  in 
Table  1 . 
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The  data  were  continuously  monitored  with  the  Tunnel  4T 
GT-42  real  time  graphics  display.  In  addition,  the  data 
were  also  transmitted  to  the  AEDC  IBM-370/165  graphics 
system  whereby  the  data  could  be  recalled  on  the  Tunnel  4 
control  room  graphics  terminal  for  analysis  during  the  test. 
Examples  of  the  graphics  plots  are  presented  in  Fig.  6. 

Plots  like  these  were  used  to  identify  Reynolds  number  and 
aerodynamic  hysteresis  effects  on  Configuration  30  and  to 
monitor  data  consistency  throughout  the  test. 

3.2  DATA  REDUCTION  AND  CORRECTIONS 

The  carriage  loads  force  and  moment  data  were  reduced 
to  coefficient  form  in  the  pylon-axis  coordinate  system. 
Pitching  and  yawing  moments  were  referenced  to  a point 
midway  between  the  store/rack  mounting  lugs  on  the  balance 
centerline.  Rolling  moment  was  referenced  to  a point  midway 
between  the  store/rack  mounting  lugs  on  the  pylon  lower 
surface.  Pitching  and  yawing  moments  could  not  be  trans- 
ferred off  the  balance  centerline  since  axial  force  was  not 
measured  for  the  reasons  given  in  Section  2.3.  With  an 
estimated  axial  force,  the  pitching  and  yawing  moments  can 
be  referenced  about  any  other  point  with  the  following 
equations : 

CLM (TRANSFERRED)  = CLM (TABULATED)  + x CN/d  + z CA(EST)/d 

CLN (TRANSFERRED)  = CLN (TABULATED)  + x CY/d  - y CA(EST)/d 

CLL (TRANSFERRED)  = CLL ( TABULATED ) + y CN/d  + (z  - 0.1 8) CY/d 

where  x,  y,  and  z are  the  distances  along  the  store  (pylon) 

axis  from  the  pitch  and  yaw  moment  reference  point  to  the 
desired  reference  point,  and  are  positive  in  the  aft,  out 
right  wing,  and  downward  directions.  CA(EST)  is  the  esti- 
mated axial-force  coefficient  for  the  store  of  interest 
(positive  downstream) . A summary  of  the  reference 
lengths,  areas  and  moment  reference  points  for  each  of  the 
stores  and  mounting  racks  is  given  in  Table  2. 

Flow  angle  corrections  were  not  determined  during  this 
test  since  no  main  aircraft  balance  was  present.  However, 
the  model  attitude  was  corrected  using  average  values 
obtained  during  previous  aircraft  tests.  The  values  of  flow 
angle  corrections  used  were  0.64  deg  at  Mm  = 0.3,  0.51  deg 
at  Moo  = 0,5,  0.41  deg  at  Mro  = 0.65  and  0.35  deg  at  M^  = 

0.75.  Corrections  for  the  components  of  model  weight, 
normally  termed  static  tares  were  also  applied  to  the  data. 
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3.3  UNCERTAINTY/PRECISION  OF  MEASUREMENT 

The  balance  and  instrumentation  system  uncertainties, 
based  on  a 95-percent  confidence  level,  were  combined  with 
the  uncertainties  in  the  tunnel  parameters,  using  a Taylor 
series  approximation  for  error  propagation,  to'  estimate 
the  uncertainties  of  the  tunnel  parameters  and  the  aero- 
dynamic coefficients.  Representative  uncertainties  deter- 
mined in  tunnel  parameters  and  aerodynamic  coefficients 
are  given  in  Table  3.  The  calculations  shown  are  fop  the 
600-gal  ferrying  tank  mounted  on  pylon  6.  The  balance 
calibration  uncertainties  were  approximately  the  same  for 
all  balances,  hence,  when  reference  areas  and  lengths  are 
accounted  for,  the.  coefficient  uncertainties  shown  are 
typical  of  all  store  and  balance  combinations.  The  pre- 
cision in  setting  and  maintaining  a specific  Mach  number 
was  ±0.005.  The  uncertainty  in  model  angle  of  attack  was 
±0.1  and  in  model  roll  angle  was  ±0.4  deg. 

4.0  DATA  PACKAGE  PRESENTATION 

A summary  of  the  test  program  listing  part  numbers  for 
each  test  condition  is  presented  in  Table  4 . A sample  of  the 
summary  data  tabulations  is  given  in  Table  5. 


Figure  1 Tunnel  Installation  of  Configuration  30 
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3 Continued 
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c-  Pylon  5 
Figure  3 Continued 
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d-  Pylon  6 
Figure  3 
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Figure  3 Concluded 
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b.  ECM  Pods 
Figure  4 Continued 
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HOKWAKD  30 -IN. 
SUSPENSION  POINT 


SUU-30  (H/B) 

DIMENSIONS  IN  INCHES 


c.  AGM-65  and  SUU-30  (H/B) 
Figure  4 Continued 
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FORWARD  14- IN. 
SUSPENSION  POINT 


NOTES : 1.  DIMENSIONS  IN  INCHES 

2.  MK-20  SHOWN  ROLLED  45  deg 

d.  BLU-1,  LAU-68  and  MK-20 
Figure  4 Continued 
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PYI-ON 

FORWARD  14- IN. 
SUSPKNS ION  POINT 


GBU-12(B/B) 

NOTES:  1.  DIMENSIONS  IN  INCHES 

2.  GBU-12 (B/B)  SHOWN 
ROLLED  45  deg 


e.  MK-82  Series 
Figure  4 Continued 
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PYLON 
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g.  600-gal  Tank 


Figure  4 Concluded 
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HOTS:  BARK  SYMBOLS  INDICATE  METRIC  PYLONS 


a.  Configurations  1 through  12 
Figure  5 Configuration  Key 
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LEFT  WING 


RIGHT  WING 


NOTE:  DARK  SYMBOLS  INDICATE  METRIC  PYLONS 

b.  Configurations  13  through  24 


Figure  5 Continued 
25 


BOH:  DARK  SYMBOLS  INDICATE  METRIC  PYLONS 

c.  Configurations  25  through  36 
Figure  5 Concluded 
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f.  CLN  versus  ALFA,  MACH  = 0.75 
Figure  6 Concluded 


TABLE  1 


SUMMARY  OF  NOMINAL  TEST  CONDITIONS 


MACH 

PT 

Q 

P 

TT 

R X 10"6 

0.30 

800 

47 

1 

752 

82 

0.73 

0.30 

1200 

71 

1127 

81 

1.10 

0.30 

2000* 

118 

1879 

89 

1.80 

o 

c 

to 

o 

2800 

166 

2631 

105 

2.44 

0.50 

800 

118 

674 

81 

1.14 

0 .50 

1200* 

177 

1012 

83 

1.70 

0.50 

2000 

295 

1686 

96 

2.75 

0.65 

1200* 

267 

90  3 

83 

2.06 

0.75 

800 

217 

551 

81 

1.51 

0.75 

1200* 

325 

826 

84 

2.25 

0.75 

2000 

542 

1377 

102 

3.58 

* Primary  Test  Conditions 


REFERENCE  DIMENSIONS  AND  MOMENT  REFERENCE  POINTS 


STORK 

PYLON 

RACK 

XMR 

ZMR 

S 

U . d 

AGM-65 

3 

TRL 

2.725 

0.3500 

0.00196 

0.0500 

ALQ-119-12 

1 

- 

4.800 

0.3000 

0.00196 

0.0500 

ALQ-131  (AB) 

1 

- 

5.590 

0 . 3850 

0.00196 

0.0500  | 

BLU-l(U) 

8,10 

- 

3.225 

0.5187 

0.00479 

0.0781 

GBU-8/B 

8 

- 

3.974 

0.5000 

0 .00442 

0 .0750 

GBU-10  (C/B) 

3,5,8 

- 

5.060 

0.5000 

0 .00442 

0 .0750 

GBU-12 (B/B) 

1,8 

- 

3.960 

0.3188 

0.00158 

0.0448 

GBU-15 (CWW) 

3 

- 

4.251 

0.5000 

0.00442 

0.0750 

GBU-15(PWW) 

3 

- 

4.251 

0.5000 

0.00442 

0.0750 

LAU-68 

8 

TER 

1.610 

1.0225 

0 .00134 

0.0413  j 

MK-20 

1 

- 

2.201 

0.3819 

0.00240 

0.0553 

MK-20 

8 

MSER 

4.552 

1. 8519 

0.00240 

0.0553 

MK-20 

8 

TER 

2.201 

1.1060 

0 .00240 

0.0553 

MK-82 (GP) 

1,3,5,10 

- 

1.910 

0.3188 

0.00158 

0.0448 

MK-82 (GP) 

5 

MSER 

4.261 

0 . 7888 

0.00158 

0.0448 

MK-82 (GP) 

8 

TER 

1.910 

1.0438 

0.00158 

0.0448  , 

MK-82 (SE) 

5 

TER 

1.910 

1.0438 

0.00158 

0.0448 

600  GAL. 

6,8 

- 

7.725 

0.7980 

0.01287 

0.1280 

SUU-30  (H/B) 

1,5,10 

- 

2.050 

0.4530 

0.00354 

0.0672 

j SUU-30 (H/B) 

3,8 

TER 

2.050 

1.1780 

0.00354 

0.0672 

SUU-30 (H/B) 

5,6,8 

MSER 

4.401 

0.9230 

0.00354 

0.0672 

SUU-30 (H/B) 

6 

MER 

4.468 

1 . 1780 

0.00354 

0.0672 

Notes:  1.  XMR  Measured  from  Nose  of  Forward  Store  when 

Mounted  on  Rack. 


2.  ZMR  Measured  from  Centerline  of  Lowest  Store 
when  Mounted  on  Rack. 
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TABLE  3 


MEASUREMENT  UNCERTAINTIES 


MACH 

DATA 

PARAMETER 

0.30 

0.50 

. . .. 

0 . 65 

0.75 

DATA  UNCERTAINTIES 

MACH 

±0.0077 

±0.0066 

±0.0054 

±0.0049 

PT 

±4.3 

±3.6 

±3.6 

±3.6 

P 

±4.3 

±3.3 

±3.1 

±2.9 

Q 

±5.8 

±4.3 

±3.8 

±3.5 

CN  (CN  = 

0) 

±0.092 

±0.061 

±0.041 

±0.033 

CN(CN  = 

1) 

±0.104 

±0.066 

±0.043 

±0.035 

CY (CY  = 

0) 

±0.085 

±0.057 

±0.037 

±0.031 

CY(CY  = 

1) 

±0.098 

±0.061 

±0.040 

±0.033 

CLM(CLM 

= 0) 

±0.041 

±0.027 

±0.018 

±0.015 

CLM(CLM 

= 1) 

±0.064 

±0.037 

±0.023 

±0.018 

CLN (CLN 

= 0) 

±0.036 

+0.024 

±0.016 

±0.013 

CLN (CLN 

= 1) 

±0.061 

±0.034 

±0.021 

±0.017 

CLL(CLL 

= 0) 

±0.054 

±0.036 

±0.024 

±0.020 

CLL(CLL 

= 1) 

±0.073 

±0.043 

±0.028 

±0.022 

Note:  Uncertainties  Calculated  at  the  Primary  Test 

Conditions  Listed  in  Table  1. 
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SUMMARY  OF  TES 

AFATL  A-IO  CARRIAG 
P4IC- 22 


CONF. 

ALFA 

B?TA 

0.30 

2000 

/ 

VARIABLE 

0 

■HE 

0 

VARIABLE 

/3*73 

5 

U 

10 

1 5 

20 

/4<?7 

Z- 

VARIABLE 

0 

/£>& 

0 

VARIABLE 

^53 

5 

BjSlI 

10 

■ 

15 

//o 

20 

i 

/// 

3 

VARIABLE 

0 

/33 

0 

VARIABLE 

/3H- 

5 

S3  5" 

10 

u 

15 

■ 

73  7 

f 

20 

' , 

/3S 

* 

VARIABLE 

0 

mm 

0 

VARIABLE 

/(c>  / 

■ 

5 

/OZ 

10 

M 

/6  3 

15 

1 

t 

20 

il 

1 

3 

0 

/S7  7 

0 

VARIABLE 

/$? 

5 

10 

/<70 

1 5 

/<?/ 

' 

20 

36 


LOADS  TEST 
T C 544 


MACH, PT 


TABLE  4 Continued 


AFATL  A-IO  CARRIAGE  LOADS  TEST 


P4IC-22 


TC  544 


TABLE  4 Continued 


AFATL  A-IO  CARRIAGE  LOADS  TEST 


P4I C- 22 


T C 544 


CONF.  ALFA  BETA 


MACH, PT 

0.30 

0.50 

0.65 

0.75 

2000 

1200 

1200 

1200 

372 

37$ 

374 

3 73 

374 

385 

34  / 

375 

330 

380 

342 

373' 

3$  / 

327 

393 

376 

3$z 

388 

IWT7* 

377 

383 

384 

345 

40/ 

40  7 

4/3 

4/4 

402- 

IKHHf 

4/4 

430 

403 

4-04 

4/5 

42/ 

404 

4/0 

mm 

\mm 

4o5 

4 // 

4/7 

iwmn 

4oO> 

4/2 

imm 

448 

n 

43/ 

450 

450 

432 

445 

WSM 

45  7 

440 

1 WHOM 

452 

552 

44/ 

447 

WSM 

\wsm 

1 HI 

470 

470 

482 

465 

47/ 

m m 

585 

4(30 

472- 

WSM 

420 

407 

473 

474 

48  7 

40$ 

II ESI 

480 

540 

403 

475 

58/ 

54/ 

445 

5o/ 

507 

5/3 

wrm 

502. 

50  2 

5/4 

447 

503 

5 oaf 

5/5 

44$ 

\wzz;m 

1 

\W33M 

wsm 

505 

5/7 

6 Too 

500 

5/2 

5/8 

TABLE  4 Continued 


AFATL  A-IO  CARRIAGE  LOADS  TEST 


P4IC-22 


T C 544 


BETA 


MACH, PT 

0.30 

0.50 

0.65 

0.75 

2000 

1200 

1200 

1200 

523 

52  4 

ma 

54/ 

524 

530 

536 

542 

525- 

53/ 

537 

543 

526 

532. 

53% 

544 

52  7 

S 33 

534 

545 

52% 

534 

540 

546 

55/ 

557 

563 

56  4 

55 2- 

56  4 

5 70 

553 

1 

565 

57/ 

554 

560 

t^6  6 

5 72 

555 

€6/ 

S6  7 

WBm 1 

556 

56  Z 

56$ 

574  1 

WSnUESGM 

WSM 

mm 

520 

526 

542 

542 

58 1 

52  7 

543 

WdlM 

522 

522 

554 

■99 

583 

524 

545 

WBM 

52  4 

540 

546 

602 

6o7 

6/3 

6/4 

mam 

6o% 

6/4 

620 

626 

6/5 

62/ 

627 

6/0 

6/6 

67-2 

62% 

foil 

6/J 

623 

624 

6/2 

6/t 

624 

630 

635 

64/ 

647 

053 

636 

642 

64Z 

Rimi 

(#3  7 

643 

vsmmm 

637 

644 

650 

634 

6 45 

1 

Bn 

640 

646 

B30M 

wsm 
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AFATL  A-IO  CARRIAGE  LOADS  TEST 
P4IC-22  T C 544 


TABLE  4 Continued 


AFATL  A-IO  CARRIAGE  LOADS  TEST 


P4IC-22 


TC  544 


CONF.  ALFA  BETA 


VARIABLE 


0 


MACH, 

PT 

0.30 

0.50 

0.65 

0.75 

2000 

1200 

1200 

1200 

PT  - /ZOO 


TABLE  4 Continued 


AFATL  A-IO  CARRIAGE  LOADS  TEST 


P4! C- 22 


T C 544 


CONF.  ALFA  BETA 


0.30 


2000 


377 


%7Z 


MACH, 


0.50 


1200 


PT 


0.65 


1200 


70 


7/0 


7// 


772. 


7322 


73 


76  2 


77Z- 


76 


777 


77g 


mm 

77/ 

II 

i 

77Z 

IRSK 

767 

i mm 

mm 

770 

776 

/<2<?2- 

IF3S 

77  7 

700  3 

772. 

777 

7007 

773 

777 

IR  19 

777- 

7600 

7006 

77/7 

/OO/ 

700  7 

\ma 

702  3 

isms 

/o/g 

IES5 WM3ZM 

ZO/7 

702S 

J03  / 

7020 

7026 

7032 

702/ 

702  7 

7733 

/02Z 

702$ 

inns 

TABLE  4 Concluded 


AFATL  A-IO  CARRIAGE  LOADS  TEST 
P4IC-22  T C 544 


REYNOLDS  NUMBER  AND  HYSTERESIS  CHECKS 
CONFIGURATION  30 


TABLE  5 


SAMPLE  TABULATED  DATA  FORMATS 


DATE  30-WAY-78  PROJECT  NO  P41C-22 

A.R3,  INC,  ..  _ . ... 

AEDC  DIVISION 

1 A SVERDRUP  CORPORATION  COMPANY  _ 

PROPULSION  WIND  TUNNEL 

ARNOLD  AIR  FORCE  STATION,  TENNESSEE 

tEST  544  PART 4.6 AFATL  A?10  CARRIAGE  LOADS  TEST 

SUWMARY  1 

DATE ...  5y26/J§ __ 


-t 


TRANSONIC  4T 


"MACH  PT  P 0 ff  RX10-6  CONF 

J.298?  _802.§ 754,0 47,2  83«6.J,72?4  30, 


-PYLON 1 2 3 4 ...  5 6 7 8 9 10  11 

STORE  HK-82/GP  KK-82/GP  AGM-65  MK-82/GP  HK-82/GP  PYLON  MK-82/GP  MK-82/GP  AGM-65  MK-82/GP  MK-82/GP 

-RACK TRL. TER_  TER TRL - — 


< • 


PYLON 

i 

PYLON  3 

TP 

ALfA 

beta 

ALFI 

PHI 

CN  CY 

Clm 

CLN 

CLL 

XCP 

CN 

CY  clm  CLN  CLL 

XCP 

e* 

3 

_*3a9’ 

0.00 

*4 ,54 

_ .0 

,0 

0.944  J 1 9o  7 

-»3 

.4e; 

-0,997 

-o 

,029 

-3,693 

-4.Q97 

1 

,134*14,307  1,622  -0,4?8 

3,492 

4 

*2.09 

*0.00 

*2,56 

0 

.1 

0.949  0,875 

-3 

.162 

-1,014 

•0 

.219 

-3,353 

•3.332 

1 

,486-13,234  i,l5l  -0.659 

3,972 

6 

_ 0..Q3 

0,00 

-0,61 

0 

>0 

0.975  0.716 

-3 

.027 

-0,992 

0 

,246 

-3,104 

-1,692 

1 

,188-12,293  0.692  -0,52fl 

7,264 

7 

1.96 

0.00 

1,29 

0 

• 0 

0,786  0.527 

-2 

.726 

-0,838 

0 

,184 

-3,466 

-Q , 4B5 

0 

,954-11,796  o,45o  °0.237 

24.296 

8 

3^94 

0.00 

3,27 

0 

,0 

0.657  0.476 

-2 

.530 

*0 ,76o 

0 

,338. 

-3,851 

0.771 

0 

,704-11.029  0,453  -0.2O0-l4.308  

9 

6,03 

0,00 

5,29 

0 

,0 

0.658  C.3Q7 

-2 

.229 

-0 ,568 

0 

,458 

-3,389 

1.538 

0 

,459-3.0,459  0,352  -0,037 

-6,801 

ia  . 

...  7*96 

0.00 

7,20 

0 

,0 

0.464  0.128 

-1 

.917 

-0 i 360 

0 

,569 

-4,132 

. 2.130 

0 

,233  -9,636  0.145  Q,0H 

-4,523. 

li 

9.98 

0,00 

9,16 

0 

,0 

0.494  0.057 

-1 

,627 

-0,176 

0 

,710 

-3.296 

2.465 

0 

,010  -8,867  -0,058-0,067 

-3,327 

12 

10.96 

0.00 

10,18 

0 

>0 

0.396  0.001 

-1 

,476 

-0,086 

0 

,522 

-3,729 

2,957 

-0 

,182  -8.3B9  -0«148  0418 

-2.837 

€4 

15 

12.06 

0.00 

11,20 

0 

,0 

0.351  -0.052 

-1 

.407 

*0,006 

0 

,846 

-4,009 

3.446 

-0 

,326  -8,078  -0.152  0.196 

-2.344 

16 

12.95 

0,00 

12.12 

0 

,0 

0.478  -0.135 

-1 

,292 

0,125 

0 

,826 

-2,700 

3.704 

»o 

,421  -7,690  “0,181  0»294 

-2,07§ 

16 

14.15 

0.00 

13,39 

0 

• 0 

0.463  -0,253 

-1 

,104 

0,238 

0 

,944 

-2,384 

4.267 

*0 

,671  -7,117  -0,177  0.332 

-1,668 

19 

15,08 

0.00 

14,24 

0 

,0 

0 » 372  "0*  336 

-0 

,96  5 

0 $ 366 

1 

.094 

-2,594 

4,780 

-0 

,872  -7,083  -0,159  0.520 

-1.482 

20 

15. 9i 

0.00 

15,16 

0 

,0 

0,408  -0.392 

-0 

,698 

0,454 

1 

.076 

-1,712 

5.109 

-1 

iOi8  -6,767  -0.163  0.476 

-1,32» 

21 

17.07 

0,00 

16,25 

0 

>0 

0,443  -0.433 

-0 

,765 

0,448 

0 

,896 

-1.726 

5.783 

Tl 

,32*  -6,722  -0.2Q4  0>504 

-1,162  _ 

- t> 

22 

17.96 

0.00 

17,16 

0 

,0 

0.530  -0*491 

-0 

,742 

0,535 

1 

,056 

-1,400 

6,341 

-1 

,524  -6 . 838  -0,145  0*446 

-1.078 

23 

19, ,03 

0.00 

18,20 

0 

• 0 

0.735  -0.552 

-0 

,750 

0,562 

1 

>022 

-1,020 

6.785 

-1 

,644  -6,734  “0,109  0.64; 

-0,992 

24 

19.96 

0.00 

19.15 

0 

>0 

0.732  -0.594 

-0 

,752 

0,555 

1 

>015 

-1.027 

7,101 

-1 

,758  -6,5o8  -0,068  0*746 

•0.9i7 

M 

25 

19.04 

0.00 

18.21 

0 

,0 

0.517  -0.509 

-0 

,729 

0,566 

1 

>200 

-1.411 

69608 

-1 

.612  -6,6l3  -0.139  0.65q 

-1 , OQl .. 

26 

18.02 

0.00 

17,16 

0 

.0 

0.488  -0.465 

-0 

,674 

0,443 

1 

,069 

-1,384 

6.263 

Tl 

.392  -6,843  *0.185  o»616 

-1.093 

27 

16,99 

0.00 

16,17 

0 

,0 

0.443  -0,450 

-0 

.762 

0,547 

0 

,894 

-1,720 

5,630 

-1 

,178  -6,730  -0.310  0*547 

-1,19® 

t t 

28 

16,15 

0,00 

15,19 

0 

.0 

0.499  -0,354 

-0 

.842 

0,467 

1 

,094 

-1,689 

5.229 

-1 

.021  -6,944  -0,268  0*472 

-1,328 

~ .30 

14,94 

0.00 

14,14 

0 

.0 

0.513  -0.302 

-1 

.025 

0,383 

1 

,122 

-1,999 

4.611 

-0 

,831  -7.075  -0,185  0*546 

-1.535 

- 

31 

14.04 

0.00 

13,22 

0 

,0 

0.376  -0.242 

-1 

,124 

0,291 

0 

,947 

-2,992 

4.296 

TO 

,649  -7,273  -0,206  0*459 

-1.693 

32 

13.01 

0.00 

12.17 

0 

,0 

0.479  -0.106 

-1 

,283 

0,077 

0 

,998 

-2.689 

3.772 

-0 

,491  -7.658  -0.128  0.396 

-2 , 030 

33 

12.03 

0,00 

11,16 

0 

• 0 

0.442  -0.013 

-1 

.391 

0 ,005 

0 

,663 

-3,144 

3,295 

TO 

,296  -8.123  -0.148  6,4^9 

-2.465 

34 

10,98 

0.00 

10.11 

0 

,0 

0.4Q1  0.041 

-1 

,475 

-0,081 

0 

,870 

-3,679 

2,868 

•■o 

,141  -8,471  -0.102  0.256 

-2.954 

35 

9',  9j 

o.oc 

9,12 

0 

,0 

0.535  0.029 

-1 

.689 

-0,132 

0 

,699 

-3,159 

2.621 

0 

,010  -8 , 9q 6 -0.060  O.l®! 

-3,398 

36 

8,03 

0.00 

7,24 

0 

,0 

0.5o5  0,166 

-1 

*0 ,347 

0 

.577 

-3,579 

2,253 

0 

,210  -9,656  0 ,175  0.003 

-4,286 

37 

5,99 

0.00 

5,23 

0 

■ 0 

0.657  0,306 

-2 

. 220 

•0,568 

0 

.627 

-3,378 

1,338 

0 

,435-10,554  0.379  0,211 

-7.6Q5 

, 38 

3,99 

0.00 

3,27 

0 

.0 

0.660  0.439 

-2 

,539 

"0 ,776 

0 

,496 

-3,846 

0.634 

0 

,737-10,865  0.457  0,06i-l7.i31 

39 

2,00 

0.00 

i ,32 

0 

■ 0 

0.610  0.581 

-2 

,797 

-0 ,85l 

0 

,375 

-3,45i 

-0,539 

0 

,988-11.893  0.497  -0,109  i8,6l5 

i 40 

■p.5i 

0,00 

-0,65 

0 

• 0 

0,893  0.758 

,Q64 

;0,?85 

0 

,261 

•3 ,431 

-2.011 

1 

,233-12,372  o«733  -0.??6 

_64l?2 

f 


( 

V 


TABLE  5 Continued 


BATE  30-yAy>78  PROJECT  NO  P41C-22 

-AR8.JNCV-  ! 

AEOC  DIVISION 

A SVERDRUP  corporation  Company 

PROPULSION  HIND  TUNNEL 
JARNOLC.  AIR  .FORCE  STAnONLJTfNNESS6E  _ 


_._TEST  S44_  PARL_46_ 
SUMMARY  2 
._DATE  5/26/78 


. AFATL  iris  Carriage  LOADS  TfiST 


TRANSONI?  4T 


MACH  PT  P 0 ' tf  RX10-6  CONF 

0.2989 f02t8 754.6 47,2  83,6  ...  Q ,72?4  .30, 


pylon  l 
store  mk*b2/qp 


2 3 4 3 

MK-82/GP  AGM-65  MK-S2/GP  MK-S2/GP 
TRL TER  ' 


MK-B2/GP 


MK-82/GP 
TES 


9 

AGM-65 
IfiL — 


10 

MK-S2/GP 


11 

MK.82/GP 


PYLON  5 

PYLON 

6 

TP 

a'lfa 

beta 

' ALFI 

PHIt 

CN 

CY  CLM 

CLN 

CLL  xcp 

CN 

CY 

clh 

CLN 

CLL 

XCp 

c 

3 

- r3*?9__ 

. 0,00 

-4,54 

0 

• 0 

0 

.015 
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